Changes in skeletal muscle sarcoplasmic reticulum function and force production following myocardial infarction in rats.
In patients following myocardial infarction (MI), exercise tolerance and muscular strength are often markedly reduced. The purpose of this investigation was to determine if calcium (Ca2+) uptake and release by skeletal muscle sarcoplasmic reticulum (SR) are altered following MI and if such changes are associated with diminished muscular performance. SR vesicles were isolated from rat gastrocnemius muscle at 6 and 12 weeks following MI (via left coronary artery ligation) or sham surgery. At both post-surgery intervals, the rates of Ca2+ uptake (measured using fura-2) were 35% greater in the MI group. In addition, the rates of Ca2+ release were increased in the MI group by 10 and 30% at 6 and 12 weeks, respectively. At 12 weeks post-surgery, animals of the MI group showed significant reduction in in situ twitch and tetanic forces and significant elevations in the rates of tension increase and decrease. These data indicate that SR Ca2+ exchange is altered following MI. In addition, changes in SR function are associated with changes in force production by the whole muscle.